28 


Claims 


10 


rr* A grain drill comprising: 

\ a frame having a plurality of wheels for 
supporting the grain drill during rolling over 
a surface of ground to be planted with grain; 

\ a hopper for containing the seed grain to be 
planted rn the ground; 

A support which is joined to opposed sides of 
the frame and to spaced apart locations of the hopper 
to transfer\ weight of the hopper to the frame, the 
support including at least one weight sensing device 
which senses \a weight of seed grain in the hopper 
transferred tnrough the support to the frame and 
provides an output of the sensed weight of the seed 
15 grain in the hopper; and 


a disj 
displaying the 
th^Jioppe* 1 -. 


ay, coupled to the output, for 
eight of the seed grain contained in 


20 


25 


. ~A grain drill in accordance with claim 1 
whereih\the support comprises: 

a^pair of weight bearing supports which are 
respective lyMod^edX to the opposed sides of the frame, 
each weight ^easing/support including first and second 
vertical parts whxch are respectively attached to the 
hopper at tme^spac)bd\apart locations separated along 
a longitudinal dimension of the grain drill and 
a horizontal part joinedNto the vertical parts and 
attached to the frame. \ 
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3. A grain dr^ll in accordance with claim 2 
wherein: 

the at leafeti otae weight sensing device 
comprises first ana second load cells associated with 
each of the pair of\wefrght bearing supports, the first 
load cell being loadecftwith weight transferred from the 
first vertical part to \ the horizontal part and the 
second load cell being \loaded with weight transferred 
fr^rn the second vertical part to thc> horizontal part. 


15 
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• A 9 ra i n drill in accordance with claim 3~ 
wherer* 

a first end of the first and second vertical 
parts is\attached to the hopper and a second end of the 
first and\second vertical parts is respectively 
attached tov spaced apart locations of the horizontal 
part to transfer the weight of the seed grain in the 
hopper to the\horizontal part; and 

the nprizontal part has first and second 
horizontal exteii^ions, the first horizontal extension 
having a first end which is coupled to the frame and 
includes the first\load cell and a second end which is 
deflected downward by the weight of the seed grain in 
the hopper and which \is attached to the second end of 
the first vertical part and the second horizontal 
extension having a first end which is coupled to the 
frame and includes the second load cell and a second 
end which is deflected downward by the weight of the 
seed grain in the hopper arid which is attached to the 
second end of the second vertical part. 
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*3 

J&. A grain drill in accordance with claim 
wherein: 

thr fi^j7p^rrrtr frame includes at each of the 
opposed sides a horizontal member, each horizontal 
5 member having at least first and second spaced apart 
holes extending vertically through the horizontal 
member and which respectively receive and allow 
vertical movement of a portion of the first and second 
vertical parts therein, the holes restricting 
10 horizontal movement of the hopper relative to the frame 
by confining the portion of the first and second 
vertical parts to within the holes, 

A grain drill in accordance with claim @ 
:he first and second vertical part^comprise: 
15 a horizontal piece attached to one end of a 

vertical piece and another end of the vertical piece 
being the second end of the vertical part, at least one 
connector extending from the horizontal piece and 
through one of the holes and being vertically moveable 
2 0 therein and into engagement with the hopper • 

<g^. A grain drill in accordance with claim^ 
wherein: 

a pair of connectors extend from the 
horizontal piece at opposed ends thereof spaced from 

2 5 a point of attachment of the vertical piece to the 

horizontal piece. 

ITT ZT"grain\drill in accordance wi uii claim 6- 
wherein: 

each connfector is threaded and engages threads 

3 0 in the hopper at on|p of the spaced apart positions of 

the hopper. 
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10. 

A grain drill in accordance with claim/f 

wherein: 

the pair of connectors are threaded and 
respectively enqaqe/ threads in the hopper at one of the 
5 spaced apar€^iQSddb±©^ of the hopper. 

i? . . . . . y 

A grain drill in accordance with claim 

wherein: 

a bushing is located in each hole and 
securely engages each connector to prevent horizontal 
|Q 10 movement of the engaged connector relative to the 

bushing, 

A grain drill in accordance with claim ^ 

wherein: 

a bushing is located in each hole and 
15 securely engages each connector to prevent horizontal 
lUl movement of the engaged connector relative to the . 

^ bushing, 

7 # 

f>. A grain drill in accordance with claim^^^ 
wherein: 

2 0 a bushing is located in each hole and 

securely engages each connector to prevent horizontal 

movement of the engaged connector relative to the 
bushing. 

// - M.' 

3gP. A grain drill in accordance with claim^?f 
25 wherein: 

a bushing is located in each hole and 
securely engages each connector to prevent horizontal 
movement of the engaged connector relative to the 
bushing. 


W 
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A grain drill in accordance with claim 1 

wherein: 

the spaced apart locations are located at 
four corners of the hopper and the support is attached 
5 to the four corners by engagement with a bottom part of 
the hopper. 


a g-raj . fT Hrll] in a^ rnrrianf^ ui Lli— 


wherein: 

the spaced apart locations are located at 

}□ 10 four corners of the hopper and the support is attached 

r-m \ 

to the four xjq??n^rs by engagement with a bottom part of 

||»& the hopper. 

'Si. ^ , , x 

^ 16. A qjnwriK drill in accordance with claim 3 

%! wherein: 

■{^ 15 the spacedNapart locations are located at 

y four corners of the helper and the support is attached 

^ to the four corners by engagement with a bottom part of 

,■43 the ho pper , 

J/' ... . .a- 

\%/. A gram drill in accordance with claim^N 

2 0 wherein: 

the spaced apart locations are located at 
four corners of the hopper and the support is attached 
to the four corners by engagement with a bottom part of 
the hopper. 

25 ^8. A grain drill in accordance with claim^^ 

wherein: 

the spaced apart locations are located at 
four corners of the hopper and the support is attached 
to the four corners by engagement with a bottom part of 

3 0 the hopper. 
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'. A grain drill in accordance with claim 
wherein: 

the spaced apart locations are located at 
four corners of the hopper and the support is attached 
5 to the four corners by engagement with a bottom part of 
the hopper. 

3 £^. A grain drill in accordance with claim ^ 
wherein: 

the spaced apart locations are located at 
|I3 10 four corners of the hopper and the support is attached 

: |83 to the four corners by engagement with a bottom part of 

2 the hopper . 

jij? A grain drill in accordance with claim ~& 

\j wherein: 

;L 15 the spaced apart locations are located at 

=y four corners of the hopper and the support is attached 

to the four corners by engagement with a bottom part of 
the hopper. 

^p. A grain drill in accordance with claim 

2 0 wherein: 

the spaced apart locations are located at 
four corners of the hopper and the support is attached 
to the four corners by engagement with a bottom part of 
the hopper. 

/> 

25 ^3-3 . A grain drill in accordance with claim 1-0 

wherein: 

the spaced apart locations are located at 
four corners of the hopper and the support is attached 
to the four corners by engagement with a bottom part of 

3 0 the hopper. 


3> 
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. A grain drill in accordance with claim 
wherein: 

the spaced apart locations are located at 
four corners of the hopper and the support is attached 
to the four corners by engagement with a bottom part of 
the hopper. 


. 2 

Lin >4r2 


p£r. A grain drill in accordance with claim 
wherein: 

the spaced apart locations are located at 

10 four corners of the hopper and the support is attached 
to the four corners by engagement with a bottom part of 
the hopper. 

/it ■ ■ ■ ■ ■ /J 

A grain drill in accordance with claim JL& 

wherein: 

15 the spaced apart locations are located at 

four corners of the hopper and the support is attached 
to the four corners by engagement with a bottom part of 
the hopper. 

j&t. A grain drill in accordance with claim 
2 0 wherein: 

each weight bearing support is mounted to not 
extend in a direction along a width of the grain drill 
beyond a width of a portion of the frame to which the 
weight bearing support is attached. 


A grain drill in accordance with~"c1 

wherein: 

at least one weight bearing support has at 
least a part extending in a direction along a width of 
the grain drill\part extending beyond a width of 
3 0 a portion of the Xrame to which the weight bearing 

gnppnrr — re----^t ^^h^rP 
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9. A method for modifying a grain drill having 
a framte having a plurality of wheels for supporting the 
grain abrill during rolling over a surface of ground to 
be planned with seed grain and a hopper joined to the 
frame for containing the seed grain to be planted 
comprising: 

aising the hopper upward from the frame to 
separate tfye hopper from being joined to the frame; 

sitioning a support between the hopper and 
10 the frame t6 join the support to opposed sides of the 
frame and to\ spaced apart positions of the hopper to 
support the hopper in a raised position above the 
frame, the positioned support transferring weight of 
the hopper to \ the frame and including at least one 
15 weight sensing device which senses a weight of the seed 
grain in the hopper transferred through the support to 
the frame and which provides an output of the sensed 
weight of the seed grain in the hopper; and 

providing a display on the grain drill for 
0 displaying the weight of the seed grain contained in 
th e hop per . 


fc^K A method in accordance with claim 2 9 wherein 
the suppqrt comprises: 

a^oair of weight bearing supports which are 
respectively ^.oin^di /to the opposed sides of the frame, 
each weight beai^nq/Lsupport including first and second 
vertical parts whxchXare respectively attached to the 
hopper at the spajcecfc^apart locations separated along 
a longitudinal dimension of the grain drill and 
a horizontal part joineo^to the vertical parts and 
attached to the frame. 
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31. A method in accordance with claim 3 0 wherein: 
the at leaWfcone weight sensing device 
comprises first and/secpnd load cells associated with 
each of the pair of weight bearing supports, the first 
load cell being loaljj4d^with weight transferred from the 
first vertical part to\the horizontal part and the 
second load cell being loaded with weight transferred 
from the second vertical part to the horizontal pa3 


\32. 


A method in accordance with claim 31 wherexnT" 
10 \ a first end of the first and second vertical 

parts ik attached to the hopper and a second end of the 
first ancKsecond vertical parts are respectively 
attached to\spaced apart locations of the horizontal 
part to transfer the weight of the seed grain in the 
15 hopper to the horizontal part; 

the horizontal part has first and second 
horizontal extensions, the first horizontal extension 
having a first end which is coupled to the frame and 
includes the first loacK cell and a second end which is 
2 0 deflected downward by the^ weight of the seed grain in 
the hopper and which is attached to the second end of 
the first vertical part and tjie second horizontal 
extension having a first end which is coupled to the 
frame and includes the second loh.d cell and a second 
2 5 end which is deflected downward by\the weight of the 
seed grain in the hopper and which is^attached to the 
second end of the second vertical part, 


e7 3f 

A method in accordance with claim ^2 wherein: 
the guppo a s fc frame includes at each of the 
opposed sides a horizontal member, each horizontal 
member having at least first and second spaced apart 
holes extending vertically through the horizontal 
member and which respectively receive and allow 
vertical movement of a portion of the first and second 
vertical parts therein, the holes restricting 
horizontal movement of the hopper relative to the frame 
by confining the portion of the first and second 
vertical parts to within the holes. 



A method in accordance with claim ^L3 wherein: 

a horizontal piece attached to one end of 

a vertical piece and another end of the vertical piece 

being the second end of the vertical -eetrtr, at least one 

A 

connector extending from the horizontal piece and 
through one of the holes and being vertically moveable 
therein and into engagement with the hopper. 


&sp. A method in accordance with claim ?A wherein: 
a pair of connectors extend from the 
horizontal piece at opposed ends thereof spaced from 
a point of attachment of the vertical piece to the 
horizontal piece. 

^3-6*. A method in accordance with claim wherein: 
the pair of connectors are threaded and 
respectively engage threads in the hopper at one of the 
spaced apart positions of the hopper. 

A method in accordance with claim wherein: 
a bushing is located in each hole and 
securely engages each connector to prevent horizontal 
movement of the engaged connector relative to the bushing, 
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"£8 . A method in accordance with claim ^§ wherein: 
a bushing is located in each hole and 
securely engages each connecto^/to prevent horizontal 



movement of the engaged eeaiwefeio^relative to the 
bushing. 


9T ft grrMn drill i rr^ rrrr - n rrl r in m w ith r*1 a im ?, Q _ 
whereii 

the spaced apart locations are located at 
four corners of the hopper and the support is attached 
to the foiJSr corners by engagement with a bottom part of 
the hopper .\ 


15 


40. A ^rain drill in accordance with claim 29 
wherein: 

each\ weight bearing support is mounted to not 
extend in a direction along a width of the grain drill 
beyond a width of a portion of the frame to which the 
weight bearing support is attached. 


41. A grain \irill in accordance with claim 29 
- wherein: 

20 at least bne weight bearing support has at 

least a part extending in a direction along a width of 
the grain drill partvextending beyond a width of 
a portion of the frairup to which the weight bearing 
support is attached. 
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